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^ ^-^ofl ^S.^. Jl^^} -§-Dl)SA^ ^l-*sf<=^ Jl^^V^ Jl 
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oHl 'S-B-^ Ji^^>^sl :^]2i ^^^{Kethod for Preparing Thin Fiber -Structured 
Polymer ffebs} 

^s>-a-J£ «J-Al-^:^(electrospinning)* ol-§-SH tfl-g-* 5J Jl^^S. ^ cfl 

AA'^, sis-g- ^^-g-cfl (wound dressing). 2lS.-§- «H2^<H ^(barrier web), 

3:3|Hll'3:x|^lSfl(scaf folder), MEMS/NEMS(rai cro- or nanoelectrical mechanical 
and optical systems)-§- -Sl^i -g-HS. a>^^ ^ 6;[o.d^ :a^^>^-i- ^ 

71^21 ^^-B-;Hl2:7l^, ^ -g-g-lJ-Al-Cmelt spinning), ^^i«J-AKwet spinning), ^^ 
'S-'^Xdry spinning), '^-''-Xdry jet-wet spinning) -f-g- SL^A ^-S- 

* 71 711 aj ^ O.S i-s^ ^sfl -a-#Al^ iJ-Al-sl-nl ol§ o.;j, ^o. jT^Al?^ ;«112: 
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7} 7>^5>J7 ^:4S] ^^/1lA)-7l^-^^ sub-micron ~ 'j'^m^^^s] 2i^-M]^} ^•B-^l2i7l- 
7>^sW^V 7}^^ JL^7.\o\] :^m<:>] ^0.0^ o^^s. ^cs^vfl^ 

^<^1 SiSic?-. -g-^-a- nl>Hl<a^Ktn7fl i^Ma^ ^]^3.7]^ filsH ^ 

HAjjofl Af^E)^ ^7l£^, ^ ^et^S-?-;^, ^oisl i^al(oiler)^ 

o] ^eii- o]^5>o^ Ji^^i-'H) ^-g-t!- ^es] -as. JL^7\- ^-fi-9] -ii-^^^ ^■ 

"S-^^ ^€-SF<^ ^*>-fi-H (electrospinning)olf} -§.0^71- ^>-8-5l7l ^.]^ 

^sf-B-S *S-^)-^^(electrospinning)^ Jl^;^> *-g-^)(iiielt), -§-o-« 
(solution) ^ 4"a=^ *^2l ^-g-ol 7>^3l-i^ ^ nm ^1^* ^'•fe- ^^-R-s] :^]2i 

S. 7}^^ ^jos. ^eofl ^JL^SL SiCf. Z\^S] ^-^-fe 7]$ aJ-B-<H1 Hi 

gfl H]a^a|oi ^o. 7]^£(porosity)l- ^fe Ji*;^l-^sl 7>*5>7J1 
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o]^ ^^^fe Doshi^ Reneker^ 'El ectrosp inning Process and 

Applications of Electrospun Fibers' (J. Electrostatics, 35, 151-160 (1995))^ H. 
Fong 'Beaded nanofibers formed during el ectrosp inning' (Polymer, 40, 4585-4592 
(1999)) ^o] o^ji o]o] 1^ r].^ -g-g-o.^^ Michel M. Bergshoef ^o] Transparent 
Nanocomposites with Ultrathin, Electrospun Nylon-4,6 Fiber Reinforcement' (Adv. 
Mater., 11, 16, 1362-1365(1999)) ^<^]>^^ ^^^fl^^/Ho^ 7}^^^^ ^W}"^^. SE^ 
Frank ^o] ^jA]^ ^] 6106913 J: ^1 ^^}^ ^^}'?rSL^^^}^^- air vortex 

spinning7)## ^^^H Yarn* ^1^^}-^ ^ A>-g-^ ^ 4A<^]^^ Inm^ ^^-ft--^* 

^ Sicf^ ^si7} sxji, 6ii0590<^lfe ^*>-ft-:£«J->^l-'a* 

2-'2000nm^ ^S^^^i ^3.^ :4^o\] ^flAl^V^cf. ^ ^^;^H1 

PCT/KROO/00500, PCT/KROO/ 00498 , PCT/KROO/00501 , PCT/KROO/ 00499^1 ^^]. 

^^1-B-I£ «J-A].^^<=>I1 ^tb ^^^-^^ JL^;^f^^ t'l>^flt!: ^ 

4^€nm >a^7l- 3^>€^ o]^x^ ^^o]i^^ 

^fl S^^o] n]) ^c}-. ziei^^ 4^ ;^]^ «J-^oll o]^])A-l J7^;^>^4 

tl]j57^H ^11^ ^ 7l^^i2l- WlS^^^ 7]^Jl oXr^, 

Ib^^l-^ ^]^A]^o] ^^Vi<^] ^t^. 5E^, ^^j^^* ^^^^ 
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^sl a7l# ^TJI 2:^^ ^ 5a<H nfel- ^Eflfi). ^^^ii- ^iq^ cf^^^ ji^ 

^>^sl ;H1S7> 7>^^ ^^ol 5!l4. 

M-fe Efl*ae1 edaylor cone)c>lef *M ^ <aT^s]<>l Si"^. "H*^ 9X:n.z} i}^ 

^I^gsl ^iS. -a*!) ^*>7> ^^^<:fl n^]- C}-Al c^el 7l)Sl iM^AS 27flo1^l7ll ^c]-. 
olnfl 7ls>#^?^ 5^;^)^ a^^^^S. ^^21 j1^;^> ^^o] -g-^^V -g-Jl^ 

^ -S^^lofl -8-°flsl ?1^ol ^Ajj^oj) nj-si- s.^5)fe aigoflAife ji^l^o.^. Aj-e- 

i2.el2)i i::^<Hl>H ^a!Ei;7M2l ol-i-A]^^ l2iOln>o.^ cfl7)| 1/10-1/100^21 

-a-oi oi7].E|^ s-a^Vfe ^j-^i °fl4- ^^*>4. 

<12> 'gUV^O.S. '?l7>Slfe ^<g-^ feOlTll^- £1-^^ #7>Al?l^ tfl^E] ^o||Al uf^^ 

iS^2] ^7)7> ^o]^1S.^ liCf a ^^-R-^2l ji^T^V^^ ^^^s^l ^Cf. 
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<13> iJ-^V^^-a: ^.^31 ^011 3.7]] ^^^^ ^^^S. 

^V-§-*Wl Ji^;^)- -8-?«a] -g-cfls] fl^vo] ^o]5>^i ^^].<^ ^J^^i-e] ^o],o>id ^ 

<15> J1^P^>^21 -^^^Mj* 7fl7l)S] ^B] 2) iiio)) A-^ o:| j, 

<i6> ^ *'^;^>-i-8:, ^em. tfl-a ^-^l^i 3.7]d\] 14^^ ^7l7l- ^c-1el-:£ -g- 

'^1131 #7>Ai5^ ^E^al 31 #^«>7ll ^iAl^lTiq-, j7:S-;(>al 3.7]] 
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^Jl SX^^S. l-^e>al ^-g-^ofl ;3-ofl7l- ElJi stife cfl^^l-a-sl 

<i8> olsf za-^ ^^^«f7i ^i^i-c^ ^ ^^g.^]) v^s.^, ji§-;^> ^t-usa^ ^^^^^ ^ 

^>-g-5V<>i Ji^^H- -g-cflAi?! ji^x].^o!}^ ^]2^^^ ^7) ji-S-^V -8-^* :a 

^fe '^I'Hl ^-^-S- Ji^^>^^ 

<i9> ^ ^i^oii sisv^, ji^yi)-* ^dHI -g-sflAi^iji o]^ ^s. IJ-A]--^^ 

(electrospinning)* °l-g-sH ^^<^lAi JL^^S. ^^a]^o11 ^^^o) nfljf 

<a=l^ ol^^l- -§-^-8: Jl^^># -§-SflAl^ ^ o^fe ^Dfll- ^<asVo^ J1^;^V1: -§-«I1a]^ o. 

^^3£7> ^7V*>7]] ^Cj-. Efl^Ei SoflAi S7l<H] M-^fe ^iM^fi^ ^7)7> |t 
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-g-Dflal ^^^M: ^7}^]^ iS^sl #^s>?fl ^hd^Al^o,) nj-e). ^jAj-^y o. 

<22> a^, s#S)^ Ji«-:^V-8-^2l -grJEl- ^oM. =i<^] iti-el- ^£.7> ^ 

<^ 40t;<^l^-g-nl|3l Hi^oi*>a] ^^7} ^M^^A]^ 40~i80t:si 

-8-£7> ^^*>4. <^1'41 ^}-%-^ ^ Sife 71-^ 'S-'g^ «l^^S.(heating band), ^"U^} 
^£7> ^o.^ -§-^21 ^£7> ^-S^SfJl 7]S. -fo] ^'«^<>fl 

<^1A-1 ii^;^l-§-^2^ S##i7> 5}-7flsl<H ^^^L-a^l l-7>^5Vo^ 40'CJit+ 

^]3i^ Sl^^}^o] ^f-^a- AJ^^4 «!l^ol ^^^g ji^.;,].^^ ^A^«M) El<^ 

S., (polyCvinylidene fluoride ; PVDF)), al^el^ #^^e]-olS-S]A>#^^S.S 
S^^l^^'^^KpolyCvinylidene f luoride-co-hexaf luoropropylene)), ^^<^}3.%S.^B. 
^(polyacrylonitrile), o}3.^S.i^^^-^tb^3.^^o]m. 
(polyCacrylonitri le-co-methacrylate)) , •i-5l°ilSo)lE]-a.W5ilo] e 
(polymethylmethacrylate) , l-el «! =.(polyvinylchlor ide) , l-e] «1 el 'ffl#S. 
e|-o)c._o>a^ello)E •g-f'^^KpolyCvinylidenechloride-co-acrylate)), l-e1<^14€ 

31-10 



1020010003685 2001/5/2 

(polyethylene), ?l(polypropylene) , M-^^12(nylonl2) , M-^€- 

-4,6(nylon-4,6) i4ol^7il<a, c:>>2f u] H(aramid) , h]]^] n] cf^ 

(polybenzimidazole), l-sltil^^-f-CpoIyvinyialcohol) , ^♦^^^^(cellulose), ^-l-^ 

<^Hltfl^l:^(cellulose acetate), 41-^-^^ <^Hltfl^lM -^^eflojE^ jz) 
•f-el^-ti]^ o].>^flEflo]E (polyvinyl pyrrol idone-vinyl acetates), 
til :;ii-2-2- nil ^ A] — ofl A] o^j 

poly(bis-(2-(2-methoxy-ethoxyethoxy))phosphazene); MEEP)), ^ 
^A>ol^(poiy(propyleneoxide)), ^e] ^l^^l-E. (poly (ethylene imide) 

;PEI), -Se] <=H1*^ '^^l^il<^lJ^ (poly (ethylene succinate)), #s1<>>^si(poiyani line) , 
#Hl <^]«^ 'asl-o]:e(poly(ethylene sulphide)), ■^Xlnil^'^-.^elai-^Aloil^^ 
(poly(oxymethylene-oligo-oxyethylene)). SBS ^^^^KSBS copolymer), -f-el ^j-ol^-s. 
^] ^E]eflolE(poiy(hydroxy butyrate)), w]^ ^Hl^fl^lM (poly (vinyl acetate)), 

oll^^ tfleflH*eflolE(poiy(ethylene terephthalate)) , #el ofl^^ ^^j-oljc 
(poly(ethylene oxide)). #e}-^(col lagen) , ^^(poly( lact ic acid)), ^ej ^e] 

#^(poly(glycolic acid)), *s] D, L-^<i-#e^#<4' ^f^^^l 

(poly(D,L-lactic-co-glycolic acid)), efl<^l:^(polyarylates) , l-e| ^^^^ 

^^eflolE(poiy(propylene fumalates)) , ^]-^^^#(poly(caprolactone)) 
^n^i ^^^>, *^^H}^l^(polypeptide), ^^nflo] (pj-Qtein) ^}o]^^e]n] 
(biopolymer), (coal-tar pitch), ^DMl-efl-g- ^q^j (petroleum pitch) -f-^ 

^^Kpitch);^! -§--§- SEfe -g-fflofl -8-61I71- ^^<f^ ^^^^Y^} ^^7}^^■ 

^, ^f^^^l (copolymer) ^ ^^l-(blend) 7>^^Vi:l-. 
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<27> o>q^ ^^7] Ji^;^Hl ^1^^ -R-7), ^7l#^ ^^^i-* -S^^M ^V-§-^> 

<29> (a) fe* <>Ml^(acetone), #^^5L#(chlorofonn) , <^1ft*(ethanol) , 

ol::ii^^:^*(isopropanol), i=^lf3:-i:(methanol), l-^<a(toluene) , Eflje ef^l:^^^^ 
(tetrahydrofuran), l-(water), ^^(benzene), ^ffl^^^Cbenzyl alcohol), 1,4-cl.ol^ 
^(1,4-dioxane), ^^^*(propanol) , tl] E5l-#^5}-<:>ljE.(carbon tetrachloride), 

A]-ol^^^iA]-(cyciohexane), ■^]-<^l#^^i^]-fc(cyclohexanone) , ^1^^ #^e):Ol:^ 
(methylene chloride), ^)^(phenol), ^ (pyridine) , :^e:| ^^^o]] 
(trichloroethane), <^Ml^'i]:(acet ic acid) 

<30> (b) :^^^^o] ^t^{^o_^ N,N-i^i^l* i#<^M^(N,N-dimethyl 

formamide(DMF)), ^^]^ ^^^^1 -^(dimethyl sulfoxide (DMSO)), N,N-i^ ^] ^<^V>^-fl ^ o)- 
nl:E-(N,N-dimethylacetamide (DMAc)), 1-^1 S-2-^#eI^ 

(l-methyI-2-pyrrolidone(NMP)), <^1S^ ^fja.iilolH (ethylene carbonate (EC)), 
^ T'V^tilolE (propylene carbonate (PC)), i^^l^ 7l-iii'il^l:^( dimethyl carbonate 
(DMO), «=»Ml:&^:^tt(acetonitrile (AN)), N-^1«S.^1-^-N-^aVo] ^ 
(N-methylmorpholine-N-oxide), ^*?! ^]-iit|)<^lH(butylene carbonate (BC)), 1,4-^e) 
^^^#(l,4-butyrolactone (BD), ^o\]^ ^'Vja.vilolE (diethyl carbonate (DEO), ^^]^ 
<^lE)ls(diethylether (DEE)), 1,2-^1 i^l^ a] o]iE}-(i,2-d i met hoxy ethane (DME)), 1,3-^1^]) 
^-2-olnliq-#Hlc]^(l,3-dimethyl-2-imidazolidinone (DMI)), 1,3-cfol^^^ 
(l,3-dioxolane(D0L)), 7^1-^^10)^(6 thy I methyl carbonate (EMC)), ^1^ 3L 
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3.i^)olS.(methyl formate (MF)), 3-°1]* ^A>#el^-2-^(3-methyloxazol idin-2-on 
(MO)), '^M SS.3r)^tilolE(n,ethyl propionate (MP)), 2-^Mi]]n^s]-^-o]^S.^^ 
(2-methyletetrahydrofurane (MeTHF)). •Ml-?t(sulpholane (SL)) ^o] ^t]^, 
<3i> n).^3js]-7)s.fe, 31^;^>1- ^SflAl?!^ ^Bfls. ^7]^ fl^^A^ol fe^ -g-i-ll a^fe m 

4^ *j=^Am 

<32> a, >S-7l ^<^£. 1#21 J1^^>21- -^-7) (a)S<^lAi 1^3] ^ 

7>^s]-^Ai il^sM 3.^^}7} -g-afl^ ^^tt -§-sS* ^12:?!: Cf^, ^1 Jl^^V*^* ^ 

^S-'S- cfl^^s) i^;^Hl «l-§-°ll^ *>7fl ^cf. ^tfl^i7]- 40%» i^fs} 

* 7l§o.s. 0.1-40 f-^?! wV^ajsVcl-. A>^51^ Jl^^l-S) ^^ol 40f'^%» ^ 

31-13 



1020010003685 2001/5/2 

oi ^^}^^ JL^^}s] ^S^v>a<='l ^<^)- 'a^'tl-^flfe -^^^^vci-. 

<^ -§-71 # ^<ae>al fl*^ -g-nflS ^-B-^ ^7l^ Hfl7l^S ^J-;*]] Bfl#SH ?1 ^* 
=L "^^^ l/jim-lOOMm 

«J-'S-ar, ^IS. 31^^Vl-ol ^«flE)o1 Sife 31^^1-8-^* Sful- ol^o^ x^^s. 

Jl^^>7l- Cf-g^A^ ;^flS5>fe 'a-'S^, 

:f.Aloll ^A>6:>c^ Z^-Z^-a) :il^;^V ^-B-7> gitl ^EflS] JlCj-^^^^ al^y^>^l- 

Sfe •S-^ -^o] ojcf. 

<39> o]2} ^12:^ ^ ^-^S) ^-B-^^ 4^>y Jl^^l-^-a- S)l-2*>^^)Sl 

^ElQ^- -ell-^^ 2*>^^131 ^El^, -fr^Tll 2^}^^]^ ^ 

(wound dressing), ^^-§- aflelcH barrier web), S^S--g- :£3jB)l<a=^l^l^l(scaf folder) 
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<40> ^5>-B-£«o>Al.:g-;^cH)/,^ Ji^^V^* 3.0.7] AV^s]^ ^m]^ 

^^^^<^ ^^^-^ ^^n^^s.*^ 7>^si-c^. at!- ^*>i- 7V^^ ii#ofl ^o^^ 

S-g- ol^B).^ cfoj:^ ^o>ofl 2}^^ ^ sicf. ^ 

aHo.s. ^nm~^€nin3] ^1^* ^]^^ -^^-^7} ^tl 7l-§-ol ^fe ^^1- ;^iqjZ: 

Sl-nlvilol^ ^^<^1A1 ^^^^ 7l^ol Bl-^ 7>^A^ol iE^ 71^31 ^ S<HA>sl 
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trj-Ej- 7)1^>51*J-^ 3711 ^# ^ Xlcf. ^^l^^J^Sfe, LiCo02, LiMn202, 

LiMn204. LiNi02, LiCr02, LiV02, LiFe02, LiTi02, LiSc02, LiY02, LiNiV04 LiNiCo02, 
V205, V6013 ^^]'^^ sW-Sl l-^gs ^^^sl^ -a^^sl-, 3.-3.^, s>2. 

^ -§-21 zi-i-oflAi Ai^E]^ ^ois. Br>u|-si -8-^ -i-si a^<>i] 

^j-^^o.^ ^^^^ cf^V^ ol^o^ 2j^E|7l «fl&<^1 *<a?!: 

^IMfe ^pfl 711 fJ-'^-^.S. ^1S€ Bl«M ^i:fl^^S. 4-^^ 7ljfl:^ 

<44> ol-ulBl- ^ ^^21 yj-i^o)] o^e].^ o^^:H] of^oiis. jj^;^l-^2l ^ 2lf^<5l 71- 

*5>H.S. -fr%?il ^^HlS. ^-8-<^l 7V^*Vnl-. -B-%711 ^;^lsl -S^l-^s.^ -S-7lci'iiil-oi 

H. ^^#ol ^S. ^}-%-S\^ * -tt^^l -fr7li:l>a2l-olH. 
2,5-dimercapto-l,3,4-thiadiazole (C2N2S(SH)2, DMcT), HSCH2CH2SH (DTG), 
s-triazine-2,4,6-trithiol (C3H3N3S3, TTA), 7-inethyl-2,6,8- trimercaptopurine 
(C6H6N4S3, MTMP), 4,5-dianiino-2,6-diinercaptopyriiiiidine (C4H6N4S2, DDPy) ^o] Sl^l-. 

<45> J^Cf ^^HAS. o11» -i-^ T-V^^Bl-flS. Til, # (SRS)n#2l ROI t-I"^-?] l-Ein 

-g-^al-ols. Sl-^#, «-e1<»l-^^(polyaniline) ^<=>] ^7}^ -B-7lcl^i^ols. ^ 

^aiElS A>^ol 7l-^S>o^(<:.^l, DMcT-#Elo>^?l-*Bl 
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-R-7lcl^Sl-ol^ 31-^*7)1, ^ f-^-S-Efl^flAi [(R(S)y)n]o.5. &^]^JL y 
2-6, n-g: 20ol^<ilJl, C» 1~207W» xjuj-a^ 1>l-*J=^ sj-^f-S. l^flol 

AVdt, l-dbsi tflEiis. ^;^>« i^sf^ DMcT "3=^ ^-a- 

mem polyaniline ^^3] ^^^^ <3=^)£ ^l^S-^}^ l-^^-B-%( (active sulfur);^) 
^. ^ -i-sl ^^2i^]s\-3\ <3:^£ ^aiE^S ^-S-^l 7>^S> 

<47> ^>^1;^lSAl -fr7l-g-DH^S|l;a^ Ejfl-<goi ^sfi^ EC(ethylene 

carbonate)-DMC(diinethyl carbonate) ell-<gc>] EC(ethylene 

carbonate)-DEC(diethyl carbonate) -g-^, ECCethylene 
carbonate)-EMC(ethylinethyl carbonate) -g-^, ell-^'^l -g-Sfl^ ECCethylene 
carbonate)-PC(propylene carbonate) -g-^olM- <^]^s\ ^^-§-o«, 7c\^m.^^^ ^ 

'S-A]?!?! ^Itb MACmethyl acetate), MP(methyl propionate), EACethyl acetate), 
EP(ethyl propionate), BC(butylene carbonate), y-BLC y-butyrolactone), 
DME(l,2-Dimethoxyethane), DMAcCdimethylacetamide) , THF(tetrahydrofuran) ^ ^o] 

<48> Ht!" 2l-l-2^]- ^^ISl ^«fl^B]-^ ^^^sVfe -g-^^S. in situ -g-^-i- 
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"T- "^Iw l-'d S.i.^°1 ^-Sr PEO(polyethyleneoxide)- PPO(polypropyleneoxide)-o> 

^leflolS 1-21 in situ °]-%-^ ^n^n* ^>**l-fe ^■f'Hl 7l7il2j<?l 

^«fl^^3l DflEejis.>H -^-^S* ^>-g-^ ^ 5ife tfl 

^^-^1- >^i-8-bi-<^ ^^^m ^oi7iT4 ^* -i-ai^?! tj-^a^ 

-^-^lil- ^ISSm -§-01 *H ^1=1-. 

^0} o]^ ol-§-«M ^ f'^*l-<H ^3i^ €«il^^-a- "flme^iiflofl ^ 

^^)7l- 5^*1-7)1 «-iSl<H ^«fl^S]-ol L+E^-'i ^ giCl-. 

^cf jijL-g- ^EiSfe HEPA ULPA lEi7l- Si^^. 

<5i> HEPA^Ei^ -B-el^^-B-* <^3l-;^)s a]-^^V ;g o.^^ a.^,^^;;,] ^c^^] ^^^^ o^j!).;^] 

S A>^t!- «l-^e1^1 -f-o] cfl7fl2l ^7l7> 0.3-0.5 //m, :aol7> 2-3 mm?l 
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-a -^s) -g-^* ^71-s. ^ Sic]-. 

<53> <a^ .o^uz).^l H^^^sl ^ai El (col lector) S^S^i^l «al ^ 

<54> Xj7l-a) * O^oil-;^) -1-21 4 u)) ^] <H] ih^^EflS] u]a]] MO.^ j7^;^|. 

^1-8: ^% ^-g- ^^SV^ i^7>S] ^ $X^. S£^ ^ZS. y^]3^^ al^^> 

t^oil-Dll^l ufl'i^o.^'H o^j^jL^^ ^£ ^4. 
<55> (-^A)<:^)) 
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<57> [^Alo^l 1] 

<58> 5lH}-7loll 80gS) N,N-dimethyl formamide* ^"3^ ^ <^7l<>ll 20gSl 

polyacrylonitrile 'f'^^KPolyscience, ^^>%= 150,000)1- '^ol 40t:S. -§■«?]: 
^'gt!: Jl^^V -8-"-!i* ^^cf. 

<59> o] JL^T.} -g-efl^ ^sV^i Hfllofl ^^t!" ^ 247)1 2) qs-o] «.aV^ 5 

7l)sl ^Elic#* '«->^*>al. hL^^ Bfl^^ ^l^ifflS-Cheating band)S. 7]-^«1-oi Jl«-;^1-^ 

6ots. -^^isfsci-. iii^<Hi lokvfi) ji^<a-* ^7i-5>ji M-i-oii><isi ji^ 

x> -§-°»Sl 180/i«/ininolH ic#oflAl ^^B\zt^ ^o]m. 20cmS -^^IstJ-JI 

^^:&2l o]^ 4in/rainolt:f. o]x^ 3i<^^S] >a-cfl^iE.fe 25%o)4. 

<61> [Ulii7^/.1<:4] 1] 

<62> ^Ajc^l 14 ^<a^ ^A^o^ jl^;;^)- ^o«^ ji^^J-^oflo] a^^] 25£ 

o]JL ^4^;^V^nl^2l Al.;5l^4^ ^^-^'^■.2.5.'?]: ^^^^ Jl^;^>^ol ofij} ^^■^^S!\- 

<63> [^A)oj] 2] 
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<64> iEai-7io)) 70gS] N,N-dimethyl formamideS}- lOgSl dimethyl carbonate* ^"3^ ^ 
<=^7]o\] 20g2] polyacrylonitrile f^^^l* "4^ 40X:S. Ia]^ -f-oj- iEBVs:>o^ JL 

^>^1<^1 1^1- -g-<at!- Jl$;^>^* ;«fl2:sl-^c}-. Dl-ola^nlEl;Nls ^;gtb ^ 

si 67/ffli^cl-. Ji^;^)-^-a- -¥-4^^1-«ol^4^AS-¥-Ei ^-S-^AS. ^^^^ 

<65> [Hlia'^Alol) 2] 

<66> ^Ajo^l 13). ^^tt ^-^^S] Jl^^l- ^ofl^ >012:sVJ1 Z]- qi-<HlAie) Jl§.;^> ^oHS] 

^Alo))22f -^<a*V7l) 240;tt«/minS. ^Ajojl i^f ^<^^> «r^o)]Ai j,^;^)-^!- 

<67> [^Alcm 3] 

<68> ^AHl 12). -S-<a^ .^^^V ^;goflA^ j,^;^].:^^ ;H]S*>S4. °1 "fl ^>-§-« 

7)21 -B-^-a: 0.5ra/secoH €^E^S.fe ^^1^ ^E) Aj-^sV^nf. §HflcH«SEl. 

■f-*M ol^s)^ T^el sf-^-'^fe ^#51^ -g-^fls) ^711- «fl7]^7l- 

^^Sl'H z}- M*<^^121 Jl^^l- sl-^Sfe 200jB«/minO.S. 'S'^Hl 
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<70> [^Ajo^l 4] 

<7i> Sa}-7loil 20g2] Dimethyl acetamideSf 60gS] Acetone-fr iiIH]-5>c.^ ^ <^7]o1] 

20gal polyvinyl idene fluoride #^^l(Atocheni, Kynar 761)» ^JL TCCS. l^-]^ ^<Q: 

il^SM ^"i^ ^^^} -8-^* -a^t^-. O] Jl^T]- -§-9»^ ^S>-B-£ WJ-A). Ufl^oll 

-f-<a?): ^ 247fl2l ^^o] ^z}-^ -aElv^ 207l)# ^>-8-*fJI, h^^s\. u))^^ 

7><asl-<^ j7^^>^^o^ ^3£= sons -^^isj-ojci.. ^ajEls^ ^x)^ ^^ell- -g-^^ 

/«.)-§-S]-i ic#«HlA-1 ^aiEl^Vsl feojs. iscms. -fi-;^!^ ^ 12kV3l ^o^*><H 

220/i«/minoH ^»*ll'H*as* '^l-S-slfe o)^ 

20in/minolcl-. oliq) ^-y^s^ >a.cfl^;£^ 199,o]x^, 

<72> Jl4^^d Jl^^)-^* ol-o)aS.n)E^S. ^4 B^-Sl 44;flnoli::l-. 
<73> [^Aloj] 5] 

<74> Sial:7H 80g2) N.N-dimethyl formamidel- ^'^^ ^ <^7]ofl 20g2l 

polyacrylonitrile ^Jl SL^^t^ W-^^ JL^^} -g-^S-i- "^^4. J7«.;^). ^ 

H}-'^)- ^^)2^ «l]tt<^) ^<a*fjl ^ajE^^ ^el** S'Hlsl-Jl i:.§a!)- UflBj^ 

= 7)-<asH Jl^^l-^^^sl ^£1- 90"CS i^^ofl lOkV^l ^<g-^ ^ 

<^^^ ^Jgt!- ^o)o))Ai <a^t!- ^ajE] ^cfl £#sl7fl Sl-o^ ^ 90wnS) jl^ 

<75> Jl^^l-^# ^V^^Sf A>^s)-o^ liii^l- 

<76> [^AH 6] 
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<77> 20gS] Dimethyl acetamideSf 60g^ Acetone* ill^5><^ ^^tt ^ 20g3] 
polyacrylonitrile-1- t^JI iiaVsl-c.^ Ji^^f -g-^* ^fei^. ^^^V ^°^-ir 

wj-AV ^a-xjsl HflSofl :f.ojs>ji ii#oil/,i SajEl:a-s) ^ol§ 20cm^ -^^M^^. 

^^1 ^ 30^2] ji cf^>^^ ji^;^].^^ ^5lsH -aSit^. ethylene glycolethylcarbonate 
methacrylate, tri (ethylene glycoDdimethacrylate, 2-ethoxyethylacrylate-i- 

* ^><a ^^A]^ 71:^1^ 7j-£7l- -f^?^ 30xfln ^^s] §J=^ 2^)-^;=^l°ll A>^7l-^t!- 

<78> [^Alo^l 7] 

<79> ^Alo^l 4Sf ■i-'a^ ^A^ull- -i-^t!: ^T^-^HlA-l JL*;^!-^* ;=HlSt!-C}-. A>^S)^ ^ajEl 

^^1-^* -S-^tl- LiCo02 <3=^2l t!- ^ofl ^^^1 5o^mS] jl cf-g- 

Jl cf^A^ ^s^e^o] 3z)^^ LiCo02 <y=^^- Jl t^-g-A^o] ^o] Di-^^t^s. 

[^Aloil 8] 

<81> ^Ajc^l 421- -g-^^t ^A^JIJ- ^■a?!- al^^V^* ^^la^ti-Cf. ^^lEl 

?1 l-El^V^-a^F'^lH ^^-i-ot) polyaniline f-ol ^7}^ -fr7lc)^3l-o]s. <y= 

"if^* ^Sicf. 
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<82> [^^1<^] 9] 

<83> iiI«]:7)o)) sOg^l Acetone^ 20gSl polyvinyl i dene fluoride #^^l(Atochem, Kynar 
761) -§-S||sl-al (A-8-^), SOgSl Dimethylacetamidefi}- lOgaj poiyvinylidene 
fluoride f^^;*ll(Atochem, Kynar 761)fi1- lOgS] polyacrylonitri le ^^:*)l(Polyscience. 
■S-^l-%= 150.000)1- "4^ 65'CS. 16^]^ mwl-sH 31^^} "^01(8 -g- 

°^), S3gS] DimethylacetamideSl- 17gSl polyacrylonitri le -g-s" 
(C-8-«!})-ir "gfecf. °] Ji^^} -g-«!j^- €s>-B-s. nJ-A). ^j-^iai Hfl^ofl ^t-^bH 40711 si u| 

^Elic# 37H1 A, B, zj-zj-s) ■aE]h^^<Hl ol:as>ji 10-16kV2l ;5i<a- 

21 S{-<^ A^^-^fl <aSS 'SElicS. B-g-e^ol 'flElic^, C-g-snol o3:g 

^ 'gEii^^oj ^ojci-. oinfl ^ajE^^ DMcT-l-elol-'d^i-ftelBll-^elja^Tll a> 
^e>S[Jl ^^el^l ol^^s.^ 20m/ininolcl-. cf-g-^j ^«.;^|.^o^ r>}o]BLS. 

^^S. ^^a1-55[cl-. ^^^ofl Jl^^>^Sl of eO/anom. 

<84> [^Ajc^l 10] 

<85> ^aH] 83}- -&<atl- «ch^<H] SlsrH ^Al5).SO.nl o] afl A]-^^ €^E-lS.fe ^^^^ 

Bi^-^mci-. 

^ [^^Hl 11] 

<87> 20g2l DimethylacetamideS}- 60g2l Acetone* Iiial-s]-csl ^ '=^7H1 20g2l 

poiyvinylidene fluoride #^«il(Atochem, Kynar 761)-1- ^Jl 7QX:S. 2'<\^ M^i} 
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°i ^^^} ^^-ir -a^c^. ■S-'at!- IJ-'S^S. 20gS] polyacrylonitrile #^^1 

(Polyscience. ^^>%= 150, OOO)!- ^Jl 60°C^ 4-^]^ -i-'i> 51«l:s>o^ ^^tt^^^V 
* -a^cf. zl-zl-sl JL^:^} ■%-^^ 70X:s. -fr^lslal Si^ ^*>-^£ iJ-x-f ^^13] 

HflS<H) ^-asVol ii#oi]Ai ^aiE^^sl ^o)§ 7cmS -fr^l^l^cV. ii#<Hl ISkVsq ^Jl-a-* 
-^-o^sVjl ^^tb n-g- -i-^ ^-^^^ <y=^<Hl J£#Al 

^^;)) Of 5o^aj nj.^^^ al^;^>^ol oj:^^ ^ojc).. 

<88> ['S'^l'^I 12] 

<89> 5ia]-7lo)1 80g^ N.N-dimethylacetamide* ^"iJt!- ^ "^^M 20g^ polyimide 

n]9 ^JL 30"CS l^]Zt ■§-■?> ^^t!: Jl^^l- -8-2«^ "g^cf. Jlg-^> -g-^^ 

'S-A}- :^:s)si aflSc^D ^<ae>ji ^ajEis. ^sq^* <>] <^4^1 

(filter)S. ><-l-g-Sjfe Resol Papers *Bj#^ :^ iil^sj- ufl^sl 80"CS. -B-^ls]-^ 

^ hL9o\] 12kVSl ^o^^ ^c^3>ji <a^^^ <apg^V Resol Paper^°1] £ 

2\ IE], £1^^ ^-a-g-cfl (wound dressing), 3]s.-%- Hl|el<H^ (barrier web), s) 

S.-%- 2:2l«l]<a=^l;=^l^)(scaffolder), MEMS/NEMS(inicro- or nanoelectrical mechanical and 
optical systems)-8- -Sl-H -S-sl ^'^^^ $<*H -g-g- 7>^SH, 43i^ 
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. -g- ^'S^ ^^]<^M ^^^^] <»W«H ^ ^'^si ^Ai^ ^<HM-^1 ^fe 

^^^"1 71-^^ ^<^m. 



31-26 



1020010003685 2001/5/2 
11 

[^^«J- 21 

(chloroform), "11 l3:*(ethanol ) , o]d;S.SJa:#(isopropanol), nfllt^dnethanol ) , 
(toluene), 5ilMef«lE.S.^^(tetrahydrofuran), #(water), ^^(benzene), 
(benzyl alcohol), l,4-i4ol^^(l,4-dioxane) , =5.^#(propanol) , Ef) e ef-gS-ej- 

ol:^(carbon tetrachloride), ^1-<>1 €-S.«l^(cyclohexane) , ^>ol€-sai-^>T^ 
(cyclohexanone), "D^^ #S.El-o] ^.(niethylene chloride), 2flfe(phenol), 
(pyridine), Sel#5.S.oll^(trichloroethane), <5HlS^(acetic acid) <H1>| -Jd^^ ^ 
^S. 1^91 ^A-t Mjo.^ Jl9:^}^S] ^]^^^^. 

31 

^1 1^-^ Si'H-H, -g-nfl^ fe-S: <>H1 ^(acetone), 

#^Sil-(chloroform), ollfl:*(ethanol), ^liSS^-i-dsopropanol). ^^-^r 
(methanol), ■f-^'a ( toluene) , Efl e E].g) c^^fj-(tetrahydrofuran) , #(\vater), <ffl^ 
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(benzene), ^Stt#(benzyl alcohol), l,4-t+ol^Ai-(i 4_dioxane) , 
(propanol), tfl:^e|-#^s]-olH.( carbon tetrachloride), ^>«^1#^^^^ 

(cyclohexane), >^l-<^1-i-^^^^>fe(cyclohexanone) , ^]^^ (methylene 
chloride), sfl -^(phenol), ^ Hi ^(pyridine) , Mel#^^o]]Ej(trichloroethane). <^}M] 
:^^(acetic acid) 1*^, N,N-i:^^l^ K 

#o>nl:^(N,N-dimethyl formamide(DMF)) , ^^^>^l:^(dimethyl sulfoxide 

(DMSO)), N,N-c1i=^l^oHl:^c^M:^(N,N-dimethylacetamide (DMAc)), l-i^l*-2-3i|#e|^ 
(l-methyl-2-pyrrolidone(NMP)), (ethylene carbonate (EC)), 

^ ^|-:a.i-ilol:E(propylene carbonate (PC)), (dimethyl carbonate 

(DMO), oHlMi^MKacetonitrile (AN)), N-^^l^SL^^^-N-^Aj-o]:^ 
(N-methylmorpholine-N-oxide), -^-^^ T'l-^tflc] e( butyl ene carbonate (BO), lA-^^ 
^^i€-(l,4-butyro lac tone (BD), ^^]^ (diethyl carbonate (DEO), ^<^1« 

<=>flt|ls(diethylether (DEE)), 1,2-t=1 t^l^/^l oil ^(1,2-d i met hoxy ethane (DME)), 1,3-i::1ij|1 
^-2-<^lnl4^e|i::]fe(l,3-c[imethyl-2-imidazolidinone (DMI)), l,3-t:+^l-^#?]: 
(l,3-dioxolane(D0L)), ^il* ^'l-jy.ullolM (ethyl methyl carbonate (EMC)). S. 

SDilolM (methyl formate (MF)), 3-Wl« ^A>^e| ia-2-^(3-methyloxazol idin-2-on 
(MO)). ^^^ffl^^il^l ^(methyl propionate (MP)). 2-T:^]*eflEfl Ee:|.^].ol:e^^^(2- 

methyletetrahydrofurane (MeTHF)), ^l-?t(sulpholane (SD) <=>\]^^ ^"^^ 1#4 
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^1 i*j-°il Si'^H'^i, ^7] U-A}.^^o^ ^i-a^^ :ii^^> 40t: 

61 

^1 1*J-'H) al<H^i. -3-71 Jl^:^)- -§-^31 ;^lSo)l A>^£)^ JL^^}3] ^7] -§-t.)) 

0.1~40f'^%?I ^-a- ^^l^S. Sfe n]^) j7^;,].^s| JHlS«j-'a. 

[^^*^ 71 

^1 l^J-Hl Si'H'^-l, ^7] ji^;^]-^ Hi tie! ==^ej.ols., (polyCvinylidene 
fluoride ; PVDF)), wj^e)^ #^^el-ol^_ejAl.s.s.^^n^^^ ^^^^1 

(polyCvinylidene f luoride-co-hexaf iuoropropylene)) , -S-b)o>3.^S.t-|B.^ 
(polyacrylonitrile). o]-3.^S.MMl-Di]EfH^e))o] e ^f'^;*)] 

(po 1 y ( aery 1 on i t r i 1 e-co-met hacry 1 at e ) , # El ofl ^ ofl b\-3. ^ el) o) e. 
(polymethylmethacrylate), l-ElBl^l-SEl-olS.(polyvinylchloride), l-e)Hl^al 
B\ro] c _o>a.^ efl o] E (poly(vinyl idenechlor ide-co-acrylate) ) , l-e] ofl ^ ^ 

(polyethylene), «-el=S^ ^(polypropylene) , M-'a€-12(nylonl2) . M-^-g- 
-4,6(nylon-4,6), ol-sl-nlH.(aramid) , d) nf#(polybenzimidazole) , l-elaiytt-i- 
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(polyvinylalcohol). ^Ir^^^Ccel lulose) , ^Ml ^fl^l^(cel lulose 

acetate), ^l-^JS.^ oHjEflole ^-^eflol^^ l:e)ti]^ ^Irel^-ti]^ o>>^flEflolE 
(polyvinyl pyrrol i done-vinyl acetates), tilrii-2-2-ti|l^>^l— ofl^A] 

^( poly(bis-(2-(2-methoxy-ethoxyethoxy))phosphazene); MEEP)), ^^^^ ^>^> 

c:>lJE.(poly(propyleneoxide)), ofl^^ ^1 i^]:^(poly(ethylene imide) ;PEI), #el 

o|]^^ ^AlLilolE(poiy(ethylene succinate)), l-el^V^flCpolyani 1 ine) , #el <^]^^ 
^s|-^lH(poly(ethylene sulphide)). ^Ajoil^^-^el ji-^Ajoll^^ 
(poly(oxymethylene-oligo-oxyethylene)), SBS ^^^^flCSBS copolymer), ^l-ojc^-s. 
A] ^Eleflo]E(poiy(hydroxy butyrate)), #b] h]^ <>Mltflo] jECpolyCvinyl acetate)). 

tflefl^^eflolH(poiy(ethylene terephthalate)) , <>fl^^! ^-^foljE. 

(polyCethylene oxide)). Se^-^(col lagen) , 1■H^ ^-liCpolyC lact ic acid)). #^1 -g-e] 
#^(poly(glycolic acid)). D. L-^^-^ej-^-ti: ^f^^^l 

(poly(D,L-lactic-co-glycolic acid)). Se|ol-^^l<^lM(polyarylates) . H^^^ 
^^eflo]H(poiy(propylene fumalates)) . l-el 7'>^^^^(poly(caprolactone)) . ^l-o]^ 
l-el^(biopolymer), ^Bfs ^q^Kcoal-tar pitch), ^flE^eii-g- ^^1 (petroleum pitch), 
<^l-i-^ ^^*t^1(copolymer)o)l>^i 1# 2#<^l>a-^ ^^l-(blend)?l ^* 

^>fe Ul^fl ^-H-^V j7$;^]-^o^ ^l^tij-tg. 

l^^^^ 81 
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91 

^1 l't<H) ^<>l'^i, ti^El^ LiCo02, LiMn202, LiMn204, LiNi02, LiCr02, 

LiV02. LiFe02, LiTi02, LiSc02, LiY02. LiNiV04 LiNiCo02, V205. V6013 ^ 

^7) e|l-si-#, ^^E]-B- ^ e^fl-^^^^^l^-i ^.^s]^ ^o]s. l 

-s-^^* ^^i^s. ''i^ -a-^^ ji^^v^si 

101 

[^^«J- 111 

^7] C^.^ ^-B-tt ^7)1: 7^;^lUl]#Sl.fe v\ i^sV^ 
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I ol 31^7]- ^*>-B-iE ^U-A). ^^Ifil Hfl^ofl :f.<g^ ^ 2471121 i^^o] 5 

71)21 i^Eli^^^ '^V-g-sfJl, i^#2l- Bflg^ SI ^ syndicating band)S. 7]-^*M jl^-^V-g- 
^£1- eOtS. -B-^lsl-Snf. i^^ofl 10kV2) Jl^-a-* 'a7>5>Jl zl- q-i-ollAl2| ji^ 
-g-^^sl s^^s.^ 180;t*e/minoH ii^oil^i «^El?}-2l feolg 20cm^ •^^1«>j1 ^a) 

Ei^fe ^^is ^^ni-H- -^1-8-*}^ '4. ^«fl<>i'asi- »sfo^ "a-f-^i^ 

■^#:^21 o]^ 4m/iiiinolcl-. oinfl ^<a^2l -^cJl^i^ 25%oM . 

[Ji^cll^«j-^1 ^^«J- 12 

1 ^^1 11«J- ^ <^:!=^ *J-<H1 21*11 ^12:51^ Dl4 ^^^^ J7$>^). ^. 
[i^cflW^l ^^«J- 13 

[i^jMl-§-] 

1 ll«j- # <Hii t!" «J-°fl 21S|) ;()12:€ l^Hl ^a-fr^ ulS-^> oli'l-i'll 

^Hl 5Efe ^^SM ^isslfe ^Ei. 
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